Risk factors for iron deficiency anemia among the adult population of the Quetta valley have been investigated. Anemic adult patients, both males and females, who were admitted in the Sandeman Provincial Hospital, Quetta, were invited to participate in this study. After detailed history and examination, preliminary blood tests including full blood counts, platelets count, retics count, absolute blood values and blood film examination were done. A clinical diagnosis was made based upon the findings of history, examination and blood tests. In patients suspected to have iron deficiency anemia, serum iron studies (i.e. serum iron, Total iron binding capacity (TIBC) and serum ferritin) were done to confirm the diagnosis. Among the selected anemic patients, 60% were iron deficiency anemic, while 40% were non-iron deficiency anemic. Iron deficiency anemia was more common among females than males, as 70% patients were female and 30% were male. The risk factors were found to be pregnancy (40%), nutritional inadequacy (17%), menorrhagia (9%), hemorrhoids (9%), hook worms (8%), hematuria (2%) and blood loss due to various gastro-intestinal pathologies (15%).
INTRODUCTION
Iron deficiency anemia (IDA) is the third and the final stage of iron deficiency which is said to be present when signs of iron deficiency are combined with a lowering of hemoglobin to a level below minus two standard deviations of the distribution of hemoglobin in normal subjects of the same age and sex and living at the same altitude. Although this concept is purely statistical, it is much used since internationally iron deficiency is the most common cause of anemia and hemoglobin is easy to measure [1] . Iron deficiency anemia occurs when the dietary intake or absorption of iron is insufficient, and hemoglobin, which contains iron, cannot be formed [2] . It is also a major public health problem throughout the globe especially in the developing countries. Infants, young children, menstruating women and in particular pregnant women are most frequently affected [3] .
The iron deficiency often coexists with other conditions such as malnutrition, vitamin A deficiency, folate deficiency and infections. In the tropical regions, parasitic infestations and hemoglobinopathies are also a common cause of anemia. The conditions mentioned might contribute to the development of iron deficiency or they present difficulties in the laboratory diagnosis of iron deficiency [4, 5] . In Pakistan, like other developing countries, we are facing the major problem of high population growth. Resources are limited which badly affect the socio-economic development of the country as a whole. Limited health care, poor hygiene and sanitation and low literacy rate are the main problems leading to various nutritional deficiencies including iron deficiency. Iron deficiency is a major health problem for health professionals and a challenge for policy makers in Pakistan [6] . It is a very common nutritional deficiency and a serious hematological problem in pregnancy. It is a major contributing factor to maternal and fetal morbidity and mortality [5] . In Pakistan various studies have been performed on different segments of the population covering many aspects of this important public health problem [7] [8] [9] [10] [11] [12] [13] [14] .
The aim of our study is to determine the risk factors for IDA among the adult population of Quetta valley. A clear understanding of risk factors in the population will help to plan for more effective strategies to control the nutritional deficiency and other causes.
METHODOLOGY
Anemic adult patients, both males and females, who were admitted in the Sandeman Provincial Hospital, Quetta, were invited to participate in this study. The Sandeman Provincial Hospital, Quetta is the largest Hospital for the population, most popular in low socio-economic families. Quarter a million of Afghan refugees living in the suburbs of the Quetta valley for years also use this hospital. The hospital serves more than 80% of the population of the valley, therefore selected for study.
The study included adults whose hemoglobin level was less than 12 g/dl for males and less then 11 g/dl for females. We excluded those patients who had donated blood or had received blood transfusion during the last three months, patients with recent documented acute blood loss, patients receiving iron supplements, patients with congenital heart and lung problems, patients with acute or chronic infections e.g. pneumonia, typhoid, tuberculosis etc., diagnosed cases of hematological malignancies and those taken recently high doses of broad spectrum antibiotics. Detailed clinical histories were recorded in each case and the symptoms suggestive of anemia in general and of iron deficiency anemia in particular were carefully noted. Relevant questions were asked to get an indication about the cause of the symptoms. A thorough physical examination was done and the positive findings were collected. Signs of anemia, especially iron deficiency anemia, were particularly looked for. Any sign giving a clue about the underlying pathology was carefully observed and noted. The following laboratory investigations were performed in duplicate. 
Equipment
Cell analyzer MEDONIC CA 530 (Medonic, Sweden) was used for determining hemoglobin concentration, red cell indices (packed cell volume, mean corpuscular hemoglobin and mean corpuscular hemoglobin concentration), total leukocyte count, differential leukocyte count and platelet count. The erythrocyte sedimentation rate (ESR) was done by Wintrobe tube made in Germany. Blood urea was analyzed on Micro lab 200 (MERCK) made in Italy. For serum iron, Beckman kit run on Synchron CX system was used. Serum ferritin was run on Immulite manufactured by Euro/DPC, UK IBCT kit Beckman Coulter made in USA was used for measuring serum TIBC.
The blood hemoglobin concentration was done in all cases as a screening test for anemia. All patients with hemoglobin less then 12 g/dl in males and less then 11 g/dl in the females were labeled as "anemic" and were included in this study. The "anemic" patients were then subjected to red cell indices (PCV MCV MCH & MCHC) and peripheral blood film. Those with red cell indices decreased below the normal levels and showing a microcytic hypo chromic picture on peripheral blood film were labeled as "Iron deficient anemic". On the other hand, the patients whose red cell indices were in the normal range or above the normal range and the peripheral film was not in favor of iron deficiency were labeled "non-iron deficient anemic" and were not considered for further investigations. Iron deficiency state was confirmed in patients labeled as "iron deficient anemic" by the estimation of serum ferritin or staining of the bone marrow for iron stores. These patients were then further investigated in order to find a cause for the iron deficiency anemia.
RESULTS
In 60% patients, the red cell indices were below the normal ranges and the peripheral blood film showed hypo chromic microcytic features with anisocytosis and poikilocytosis seen in some films. These 60% patients were labeled as "iron deficient anemic". This was later confirmed by bone marrow staining, which showed absent iron stores in all 60% patients. Serum Ferritin and Serum total iron binding capacity (TIBC) proved useful for confirming iron deficiency state as well as for differentiating IDA from other "Microctytic anemic states" like Thalassemia Minor, anemia of chronic disease and Sideroblastic anemia. Serum Ferritin is decreased in IDA; normal in Thalassemia Minor while it is increased in anemia of chronic disease and Sideroblastic anemia. On the other hand, TIBC is increased in IDA; normal in Thalassemia minor while it is decreased in anemia of chronic disease and Sideroblastic anemia. In these 60% patients labeled as "iron deficient anemic", Serum ferritin was found to be in the range 3 -10 µg/l (Normal range: 12 -302 µg/l) while TIBC was in the range of 350 -400 µg/dl in some cases and > 400 µg/dl in most of the cases (Normal range: 300 -350 µg/dl). These results thus excluded the above mentioned conditions which present a microcytic picture on Peripheral smear. Iron deficiency anaemia was much more common among females than males as (70%) were females and only (30%) were males. It was found to be common in the age group 26 to 55 years of age in both the sexes. It was mostly a problem of the poor socio-economic class as (75%) belonged to the lower socio-economic class who were malnourished for months, (20%) belonged to the middle class families and (5%) were members of upper class families. Among the investigations the most important one was the hemoglobin level. In 90% of the iron deficient anemic patients, it was found to be in the range of 4 -9 g/dl ( Table 1) . Investigations performed in order to determine the cause of iron deficiency anemia in these patients included abdominal ultrasonography, protoscopy and lower gastrointestinal endoscopy, upper gastrointestinal endoscopy, stool examination for occult blood, ova and parasites, barium studies of the gastrointestinal tract and urine analysis ( Table 2 ).
DISCUSSION
The analysis made is meant to address the deficiencies of women living in deprived conditions particularly while having to look after the family too. Also to disseminate the information to scientific community to be careful in other regions where such type of life style may exist. Studies also verify the consequences of nutritional deficiencies complicating the miseries of poor people living under miserable conditions. Iron deficiency anemia was the most common type of anemia among the anemic patients admitted in Sandeman Provincial Hospital, Quetta, as 60% of the anemic patients were iron deficient while the rest 40% had anemia due to other causes. This is in accordance with studies carried out in various other regions of Pakistan [13] [14] [15] .
In this study, 70% of the iron deficient anemic patients were females-thus IDA was found to be much more common among females than males especially in the child bearing age. At puberty, menstruation increases the risk of iron deficiency. Pregnancy markedly increases iron requirement in the second and third trimesters due to high growth rates of placenta and fetus and the expansion of maternal red cell mass. Thus anemia affects 50% -70% of the pregnant women in the developing countries. This was highlighted by a study conducted in underprivileged class of Karachi [16] . They get a diet of inferior quality as compared to that of males due to social customs. Most of the pregnant women do not get iron supplementation during pregnancy and lactation. Hence increased demands and decreased supply multiply the magnitude of the problem due to which IDA is so commonly found among women of childbearing age. In this study IDA was found to be more common in persons aged 26 -55 years while it was less common in young adults and in the elderly. This trend was the same in the males as well as in the females. The cause in the females is obvious because, as described above, females are prone to IDA in the reproductive age. However, it is remarkable to find males as sufferers in the same age group. It is probably due to poverty and poor sanitation. They work hard as laborers and do not get adequate diet, thus develop several nutritional deficiencies including iron deficiency. Poor sanitation makes them vulnerable to parasitic infestations especially hookworm infection. The fact that 75% of the iron deficient cases in this study belonged to the poor class supports this hypothesis; 20% were middle class people while only 5% were socially well off to be included in the upper class. This study found that the same etiology has persisted over the years, which was mentioned in other studies conducted earlier. The most common risk factor was pregnancy found in 43% cases. In pregnancy, IDA has been observed very frequently in a number of studies [5, [17] [18] [19] [20] [21] .
In this study, nutritional inadequacy was found to be the second most common cause of iron deficiency anemia. These patients did not have any accompanying disease but belonged to very poor families in which mostly there was a single bread earner for a large number of dependent family members. Gastric erosions were found in 8% patients, all of them had taken some form of non steroidal anti-inflammatory drugs without consultation of the doctor, either on empty stomach or in improper dosage. The trend of self-medication especially for pain has increased leading to increased incidence of epigastric discomfort and gastric erosions on prolonged use that ultimately causes iron deficiency anemia. 8% patients were found to be infested by hookworm infection, which is one of the commonest causes of IDA worldwide.
Among the investigations, the Hb% was of course the basic and the most important investigation, which confirmed the clinical suspicion of anemia. In order to find out the type of anemia, this study concluded that peripheral smear was the most useful investigation. The morphological picture was then verified by the absolute values. The diagnosis of iron deficiency anemia was confirmed by serum ferritin, serum iron, total iron binding capacity and bone marrow staining for iron stores. Serum ferritin proved to be a very useful investigation in the diagnosis of IDA. Serum ferritin is considered to be the "Gold standard" for the diagnosis of IDA in pregnancy [22] [23] [24] [25] . Similarly bone marrow staining for iron stores, although painful for the patient, was found to play a decisive role in the diagnosis of IDA. The absence of iron stores in the bone marrow has been one of the most definitive tests for differentiating IDA from other microcytic states for a long time [26] [27] [28] . In order to determine the cause of IDA, our study found that investigations of the upper as well as the lower gastrointestinal tract are very useful. In many cases, loss of blood due to some gastrointestinal pathology was the underlying cause of IDA while in some cases in which the primary cause of IDA was other than gastrointestinal pathology, a mild to moderate amount of blood loss from the GIT was a contributory factor that increased the severity of IDA e.g. in certain pregnant females. Therefore, thorough GIT investigations must be done in all cases of anemia even if one cause seems to be obvious. In addition to dietary insufficiency, malabsorption, chronic blood loss, diversion of iron to fetal erythropoiesis during pregnancy, intravascular haemolysis and haemoglobinuria or other forms of chronic blood loss should also be carefully considered. Awareness and the supplement to the needy is playing vital role to have healthy population especially children and women, living in stressed conditions. The right time investigation of the disease and deficiencies will surely provide opportunities of better family care.
CONCLUSION
Iron deficiency anemia is found to be a common problem in patients admitted to the Sandeman Provincial Hospital, Quetta. The majority of the iron deficient anemic patients are females; thus it is concluded that iron deficiency anemia is much more common among fe- Table 3) . Iron deficiency anemia is mostly a problem of the poor class as the majority of the patients had a very low socioeconomic status. It can thus be concluded from all these studies that iron deficiency anemia (IDA) is the most common type of anemia among the anemic population of Quetta valley.
